reported as  values, using tetramethylsilane (TMS) as the internal standard for proton spectra and the solvent resonance for carbon spectra. Assignments were made based on chemical shifts, signal intensity, COSY, HMQC, and HMBC sequences. 
1,6-dibromo-2,5-hexanedione 15.
The compound was prepared via bromination of 2,5-hexanedione 14, according to the procedure adapted from Meziere et al. [1] . The reaction workup was modified as follows:
after precipitation with ether, the precipitate was discarded and the filtrate, which contains the useful product, was passed through a thin silica column, when most of the impurities remained trapped on the silica layer. The resulting clear solution was concentrated in vacuum to give a pale yellow precipitate which was further dissolved in DCM and Amidines 17c-e were not commercially available and were prepared from the corresponding nitriles 16c-e accordingly to the procedure of Barker and collaborators [2] . Thus, in a typical preparation procedure, nitrile (16c-e) (1 equiv.) was dissolved in a mixture of diethyl ether and anhydrous methanol (20 mL). Dry HCl gas, was subsequently bubbled through the solution for 2 h at 0 o C. The resulting reaction mixture was cooled and stored in the freezer (-20 o C) for 48 h. Evaporation of the solvent gave the corresponding imidate hydrochloride which was further washed with diethyl ether. The imidate hydrochloride was treated with NH 3 /MeOH solution 7N (5 equiv.) and the resulting reaction mixture was stirred overnight at room temperature. Solvent removal under reduced pressure gave the corresponding amidine hydrochlorides (17c-e), which were used in the condensation step. (m, 5H -C 6 H 5 ). 13 C NMR (DMSO, 100 MHz) C 165.81(1-C(NH 2 )NH 2 Cl), 133.7 (-C 6 H 5 ), 128.9 (-C 6 H 5 ), 128.1(-C 6 H 5 ), 127.9 (-C 6 H 5 ).
Ethyl amidine hydrochloride (17c
General procedure for the synthesis of compounds 13a-e (adapted from Leschke et al. CA enzyme assay. The CA catalysed CO 2 hydration activity of the eight human isozymes was determined using an Applied Photophysics stopped-flow instrument [6] . The aqueous solutions used contained 0.2 mM indicator (phenol red), together with 10 mM Hepes (pH 7.5) as buffer and 0.1 M Na 2 SO 4 for maintaining constant ionic strength. The absorbance maximum for the indicator (557 nm) was used in all experiments. The CO 2 hydration reaction catalysed by CA isozymes was followed for a period of 10 s at 25°C. In order to determine the kinetic parameters and activation constants for the compounds tested, the CO 2 concentrations were varied from 1.7 to 17 mM. At least six traces of the initial 5-10% of the reaction have been used for determining the initial velocity for each activator.
The uncatalyzed rates were determined in the same manner and subtracted from the total observed rates.
Stock solutions of activators (10 mM) were prepared in distilled-deionized water and dilutions up to 0.001 M were done thereafter with distilled-deionized water. In order to allow the formation of the E-A complex, the activator and enzyme solutions were preincubated together for 15 min in the case of standard assay at room temperature, or for prolonged periods of 24-72 h, at 4 °C, prior to the assay.
The activation constant (K A ), which is defined similarly with the inhibition constant K I , can be obtained by considering the classical Michaelis-Menten equation (equation 1, which has been fitted by non-linear least squares using PRISM 3) [7, 8] : (2) where v 0 represents the initial velocity of the enzyme-catalyzed reaction in the absence of activator [7] [8] [9] .
The initial ionization state of the activator (free base or bis-trifluoroacetate salt) does not affect the K A , as exemplified for 13a (Supplemental Table 1 
